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PRELIMINARY AMENDMENT 



Prior to examination of the above-referenced Patent Application, please amend the same 
as follows: 

AMENDMENT OF THE TITLE TO INVENTION 

Please amend the Title To Invention as follows: 

-PLANAR LASER ILLUMINATION AND IMAGING (PLUM) SYSTEMS EMPLOYING 
LASER-DIODE BASED PLANAR LASER ILLUMINATION ARRAYS AND LINEAR 
ELECTRONIC IMAGE DETECTION ARRAYS-. 

I 

AMENDMENT OF THE SPECIFICATION 

Please amend the Specification as follows: 

On Page 1, please amend the "Cross-Reference to Related U.S. Applications" as follows: 

This is a Continuation of copending U.S. Application No. 09/72 L885 filed November 24. 
2000. which is a Continuation-in-Part of copending [Application Serial No. 09/452,976 filed 
December 2, 1999; ] Application Serial No. 09/327,756 filed June 7, 1999,[ which is a 
Continuation-in-Part of Application Serial No. 09/305,896 filed May 5, 1999, which is a 
Continuation-in-Part of copending Application No. 09/275,518 filed March 24, 1999, which is a 
Continuation-in-Part of copending Application No. 09/274,265 filed March 22, 1999; 09/243,078 
filed February 2, 1999; 09/241,930 filed February 2, 1999; 09/157,778 filed September 21, 1998; 
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09/047,146 filed March 24, 1998, 08/949,915 filed October 14, 1997; 08/854,832 filed May 12, 
1997; 08/886,806 filed April 22, 1997; 08/726,522 filed October 7, 1996; and 08/573,949 filed 
December 18, 1995; and WIPO Publication WO 00/33239 published June 8, 2000;] and 
PCT/USOO/15624 filed June 7. 2000. published as WO 00/75856 Al : each said application 

being commonly owned by Assignee, Metrologic Instruments, Inc., of Blackwood, New Jersey, 
and incorporated herein by reference as if fully set forth herein. 

AMENDMENT OF THE CLAIMS TO INVENTION 

Please cancel Claims 1-32 without prejudice or disclaimer and add Claims 33-81 as 
follows: 

I 

!-33. A planar laser illumination and imaging (PLUM) based system comprising: 

a system housing having first, second and third light transmission apertures linearly 
j i aligned with and optically isolated from each other, and said third light transmission aperture 
1 being disposed between said first and second light transmission apertures; 

a linear image formation and detection module disposed in system housing, and having 
image formation optics with a field of view projectable through said third light transmission | 
aperture and onto an object moving relative to said first, second and third light transmission 
apertures during object illumination and imaging operations; and 

a pair of planar laser illumination arrays (PLIAs) disposed on said system housing, each 
jsaid planar laser array (PLIA) including a plurality of laser diodes arranged together in a linear 
manner and said planar laser illumination arrays being arranged in relation to said linear image 
formation and detection module, and for producing a pair of planar laser illumination beams 
(PLIBs), and projecting said pair of stationary planar laser illumination beams through said first 
and second light transmission apertures and oriented such that the plane of said planar laser 
illumination beams is coplanar with the field of view of said linear image formation and 
detection module so that the object can be simultaneously illuminated by said planar laser 
illumination beams and imaged within said field of view of said linear image formation and 
detection module, 

whereby a series of linear images of said object are sequentially detected by said linear 
image formation and detection module as said object moves past first, second and third light 
transmission apertures, so that said series of linear images can be grabbed and buffered for 
subsequent use in constructing two-dimensional images of said object.- 
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—34. The PLUM based system of claim 33, which further comprises: 

an image frame grabber for grabbing images formed and detected by said image 
formation and detection module, 

an image data buffer for buffering said grabbed images; 

an image processing computer operably associated with said image data buffer, for 
processing said buffered images; and 

a camera control computer for controlling said linear image formation and said detection 
module, and said pair of planar laser illumination arrays,— 

-35. The PLIIM-based system of claim 33, wherein said image forming optics have a fixed 
focal distance and a fixed focal length providing a fixed field of view.- 

-36. The PLIIM-based system of claim 33, wherein said image forming optics have a variable 
focal distance and a fixed focal length providing a fixed field of view.— 

\ —37. A PLIIM-based system of claim 33, wherein said image forming optics have a variable 
focal distance and a fixed focal length providing a fixed field of view.- 

—38. A PLIIM-based system of claim 33, wherein said image forming optics have a variable 
focal distance and a variable focal length providing a variable field of view.- 

—39. A PLIIM-based system of claim 33, wherein said system housing has a unitary 
construction.— 

—40. An over-the-conveyor belt package identification system embodying the PLIIM-based 
system of claim 33.— 

i 

—41. A hand-supportable bar code symbol reading system embodying the PLIIM-based system 
of claim 33.- 

—42 A planar laser illumination and imaging (PLUM) based system comprising: 

a system housing having first, second and third light transmission apertijres linearly 

aligned with and optically isolated firom each other, and said third light transmission aperture 

being disposed between said first and second light transmission apertures; 

a linear image formation and detection module, disposed in said system housing, and 

having a linear detection array and image forming optics with a field of view projectable through 
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said third light transmission aperture and onto an object moving relative to said first, second, and 
third light transmission apertures during object illumination and imaging operations; 

a stationary field of view folding mkror, disposed in said system housing, for folding the 
field of view of said linear image formation and detection module in a predetermined direction 
with respect to said third light transmission aperture; 

a pair of planar laser illumination arrays (PLIAs) disposed in said system housing, each 
said planar laser illumination array including a plurality of laser diodes arranged in a linear 
manner and said planar laser illumination arrays being arranged in relation to said linear image 
formation and detection module, and producing a first and second planar laser illumination 
beams (PLIBs); 

a pair of stationary planar laser beam folduig mhxors disposed in said system housing, 
and arranged so as to fold the optical paths of said first and second planar laser illumination 
beams such that the planes of said first and second planar laser illumination beams are projected 
through said first and second light transmission apertures and oriented in a direction that is 
substantially coplanar with the field of view of said linear image formation and detection module 
so that the object can be simultaneously illuminated by said first and second planar laser 
illumination beams and imaged within the field of view of said linear image formation and 
detection module, 

whereby a series of linear images of said object are sequentially detected by said linear 
image formation and detection module as said object moves past said first, second and third light 
transmission apertures, so that said series of linear images can be grabbed and buffered for 
subsequent use in constructing two-dimensional images of said object.— 

-43. The PLIIM-based system of Claim 42, which further comprises: 

an image firame grabber, disposed within said system housing, for grabbing images 
formed and detected by said linear image formation and detection module, 

an image data buffer, disposed within said system housing, for buffering said grabbed 

image; 

an image processing computer, operably connected to said image data buffer, for 
processing said buffered image; and 

a camera control computer, disposed within said system housing, for controlling said 
linear image formation and said detection module.— 

"44. The PLIIM-based system of claim 41, wherein said image forming optics have a fixed 
focal distance and a fixed focal length providing a fixed field of view.— 
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-45. The PLIIM-based system of claim 41, wherein said image fomiing optics have a variable 
focal distance and a fixed focal length providing a fixed field of view.- 

-46. The PLIIM-based system of claim 41, wherein said image forming optics have a variable 
focal distance and a variable focal length providing a variable field of view.— 

—47. A PLIIM-based system of claim 31, wherein said system housing has a imitary 
construction.— 

i 
I 

—48, An over-the-conveyor belt package identification system embodying the PLIIM-based 
system of claim 41.- 

—49. A hand-supportable bar code symbol reading system embodying the PLIIM-based system 
of claim 41.- 

I 

-50. A planar laser illumination and imaging (PLUM) based system comprising: \ 
a system housing having first, second and third light transmission apertures linearly j 
i aligned with and optically isolated from each other, and said third light transmission aperture i 
being disposed between said first and second light transmission apertures; 

a linear image formation and detection module disposed in said system housing and 
having a linear detection array and image forming optics with a field of view projectable through 
said third light transmission aperture and onto an object moving relative to said first, second and 
third light transmission apertures during object illumination and imaging operations; 

a pair of planar laser illumination arrays (PLIAs) disposed in said system housing, each 
said planar laser illumination array including a plurality of laser diodes arranged together in a 
linear manner and said planar laser illumination arrays being arranged in relation to said linear 
image formation and detection module, and producing first and second planar laser illumination 
beams (PLIBs); and 

a pair of stationary planar laser beam folding mirrors disposed in said system housing and 
arranged so as to fold the optical paths of said first and second planar laser illumination beams 
such that the planes of the first and second stationary planar laser illumination beams are 
projected through said first and second light transmission apertures and oriented in a direction 
that is coplanar with the field of view of said linear image formation and detection module so 
that the object can be simultaneously illuminated by said planar laser illumination beams and 
imaged within said field of view of said linear image formation and detection module; 
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whereby a series of linear images of said object are sequentially detected by said linear 
image formation and detection module as said object moves past said first, second and third light 
transmission apertures, so that said series of linear images can be grabbed and buffered for 
subsequent use m constructing two-dimensional images of said object.- 

~5 1 . The PLIIM-based system of Claim 50, which further comprises: 

an image fi'ame grabber, disposed within said system, for grabbing images framed and 
detected by said image formation and detection module, 

an image data buffer, disposed within said system housing, for buffering said grabbed 

image; 

an image processing computer, operably associated therewith, for processing said 
buffered image; and 

a camera control computer for controlling said linear image formation and said detection 
module.— 

I -52. The PLIIM-based system of claim 50, wherein said image forming optics have a fixed focal 
distance and a fixed focal length providing a fixed field of view.— 

—53. The PLIIM-based system of claim 50, wherein said image forming optics have a variable 
focal distance and a fixed focal length providing a fixed field of view.- 

-54. The PLIIM-based system of claim 50, wherein said image forming optics have a variable 
focal distance and a variable focal length providing a variable field of view.- 

-55. A PLIIM-based system of claim 50, wherein said system housing has a unitary 
construction.— 

—56. An over-the-conveyor belt package identification system embodying the PLIIM-based 
system of claim 50.— 

-57. A hand-supportable bar code symbol reading system embodying the PLIIM-based system 
of claim 50.— 

-58. A planar laser illumination and imaging (PLUM) based system comprising: 
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a system housing having first, second and third light transmission apertures linearly 
aligned with and optically isolated from each other, and said third light transmission aperture 
being disposed between said first and second light transmission apertures; 

a linear image formation and detection module disposed in said system housing and 
having a linear detection array and image forming optics with a field of view projectable through 
said third light transmission aperture and onto an object moving relative to said first, second and 
third light transmission apertures during object illumination and imaging operations; 

a field of view (FOV) folding/sweeping mirror, disposed in said system housing, for 
folding and sweeping the field of view of said linear image formation and detection module over 
a range of predetermined directions definable with respect to said third light transmission 
aperture; 

a pair of planar laser illumination arrays (PLIAs), disposed m said system housing, each 
said planar laser illiraiination array including a linear array of laser diodes arranged together as a 
laser diode module, and said planar laser illumination arrays being arranged in relation to said 
image formation and detection module, and producing first and second planar laser illumination 
beams (PLIBs); 

a pair of planar laser beam folding/sweeping mirrors, disposed on said system housing, 
and jointly or synchronously movable with said FOV folding/sweeping mirror, and arrmged so 
as to fold and sweep the optical paths of the first and second planar laser illumination beams 
through said first and second light transmission apertures, respectively, so that the folded field of 
view of said linear image formation and detection module is jointly or synchronously moved 
with said first and second planar laser illumination beams in a direction that is substantially 
coplanar therewith as said first and second planar laser illumination beams are swept over a 3- 
region of space so that the object can be simultaneously illuminated by said planar laser 
illumination beams and imaged within said field of view of said linear image formation and 
detection module, 

whereby a series of linear images of said object are sequentially detected by said linear 
image formation and detection module as said object moves past said first, second, and third 
light transmission apertures, so that said series of linear images can be grabbed and buffered for 
subsequent use in constructing two-dimensional images of said object.— 

-59. The PLIIM-based system of claim 59, which further comprises: 

an image fi-ame grabber, disposed within said system housing, for grabbing images 
formed and detected by said image formation and detection module, 

an image data buffer, disposed within said system housing, for buffering said grabbed 

image; 
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an image processing computer, operably associated with said image data buffer, for 
processing said buffered image; and 

a camera control computer, disposed within said system housing, for controlling said 
linear image formation and said detection module.— 

—60. The PLIIM-based system of claim 59, wherein said image forming optics have a fixed focal 
distance md a fixed focal length providing a fixed field of view.- 

—61. The PLIIM-based system of claim 59, wherein said image forming optics have a variable 
focal distance and a fixed focal lengtii providing a fixed field of view.~ 

—62. The PLIIM-based system of claim 59, wherein said image forming optics have a variable 
focal distance md a fixed focal length providing a fixed field of view.- 

-63. The PLIIM-based system of claim 59, wherein said image forming optics have a variable 
focal distance and a variable focal length providing a variable field of view.- 

—64. A PLIIM-based system of claim 59, wherein said system housing has a unitary 
construction.— 

i— 65. An over-the-conveyor belt package identification system embodying the PLIIM-based 
system of claim 59.- 

-66. A hand-supportable bar code symbol reading system embodying the PLIIM-based system 
of claim 59.- 

—67. A planar laser illimiination and imaging (PLIEM) based system comprising: 

a system housing having first, second and third light transmission apertures linearly 
aligned with and optically isolated fi-om each other, and said third light transmission aperture 
being disposed between said first and second Ught transmission apertures; 

a linear image formation and detection module disposed in said system housing, and 
having a linear detection array and image forming optics with a field of view projectable through 
said third light transmission aperture and onto an object moving relative to said first, second and 
third light transmission apertures, during object illumination and imaging operations; and 

a pair of planar laser illumination arrays (PLIAs) disposed in said system housing, each 
said planar laser array including a plurality of laser diodes arranged together, and said pair of 
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planar laser illumination arrays being arranged in relation to said linear image formation and 
detection module, and for producing a first and second planar laser illumination beams (PLIBs) 
and projecting said first and second planar laser illumination beams through said first and second 
light transmission apertures and oriented, such that the plane of said planar laser illumination 
beams is coplanar with the field of view of said linear image formation and detection module so 
that the object can be simultaneously illuminated by said planar laser illumination beams and 
imaged within said field of view of said linear image formation and detection module; 

an image fi*ame grabber, disposed in said system housing, for accessing linear images 
fi-om said linear image formation and detection module; 

an image data buffer, disposed in said system housing, for buffering said grabbed linear 
images received from said image fi*ame grabber; and 

a camera control computer, disposed in said system housing, for controlling the operation 
of said PLIIM-based system; 

whereby a series of linear images of the object can be grabbed and buffered for 
subsequent use in constructing two-dimensional digital images of said object as said object | 
moves past said first, second and third light transmission apertures,— 

—69. A PLIIM-based system of claim 68, which fiirther comprises: 

an image processing computer, operably connected to said image data buffer, for 
receiving and buffering said series of linear images so as to construct said two-dimensional | 
digital images, and for carrying out image processing algorithms (e.g. bar code symbol decoding | 
algorithms) and operators on said two-dimensional digital images.- 

—70. The PLIIM-based system of claim 68, wherein said image forming optics have a fixed 
focal distance and a fixed focal length providing a fixed field of view.- 

-71. The PLIIM-based system of claim 68, wherein said image forming optics have a variable 
focal distance and a fixed focal length providing a fixed field of view,— 

—72. The PLIIM-based system of claim 68, wherein said image forming optics have a variable 
focal distance and a variable focal length providing a variable field of view.— 

—73. A PLIIM-based system of claim 68, wherein said system housing has a unitary 
construction.— 
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—74, An over-the-conveyor belt package identification system embodying the PLIIM-based 
system of claim 68.-- 

—75. A hand-supportable bar code symbol reading system embodying the PLIIM-based system 
of claim 68.- 
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REQUIREMENT UNDER 37 C J.R. 1.121 



As required under 37 C*F.R. 1.121, a clean version of the first paragraph of Page 1 is as 
follows: 

This is a Continuation of copending U.S. Application No. 09/721,885 filed November 
24, 2000, which is a Continuation-in-Part of copending Application Serial No. 09/327,756 filed 
June 7, 1999, and PCT/USOO/15624 filed June 7, 2000, published as WO 00/75856 Al; each 
said application being commonly owned by Assignee, Metrologic Instrximents, Inc., of 
Blackwood, New Jersey, and incorporated herein by reference as if fiilly set forth herein. 
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Also required under 37 C.F.R, 1.121, a clean set of the amended Claims is as follows: 

33. A planar laser illumination and imaging (PLUM) based system comprising: 

a system housing having first, second and third light transmission apertures linearly 
aligned with and optically isolated from each other, and said third light transmission aperture 
being disposed between said first and second light transmission apertures; 

a linear image formation and detection module disposed in system housing, and having 
image formation optics with a field of view projectable through said third light transmission 
aperture and onto an object moving relative to said first, second and third light transmission 
apertures dmdng object illumination and imaging operations; and 

a pair of planar laser illumination arrays (PLIAs) disposed on said system housing, each 
said planar laser array (PLIA) including a plurality of laser diodes arranged together in a linear 
I manner and said planar laser illumination arrays being arranged in relation to said linear image 
i formation and detection module, and for producing a pair of planar laser illumination beams 
(PLIBs), and projecting said pair of stationary planar laser illumination beams through said first 
and second light transmission apertures and oriented such that the plane of said planar laser 
illumination beams is coplanar with the field of view of said linear image formation and 
detection module so that the object can be simultaneously illuminated by said planar laser 
illumination beams and imaged within said field of view of said linear image formation and 
detection module, 

whereby a series of linear images of said object are sequentially detected by said linear 
image formation and detection module as said object moves past first, second and third light 
transmission apertures, so that said series of linear images can be grabbed and buffered for 
subsequent use in constructing two-dimensional images of said object 

34. The PLUM based system of claim 33, which further comprises: 

an image frame grabber for grabbing images formed and detected by said image 
formation and detection module, 

an image data buffer for buffering said grabbed images; 

an image processing computer operably associated with said image data buffer, for 
processing said buffered images; and 

a camera control computer for controlling said linear image formation and said detection 
module, and said pair of planar laser illxunination arrays. 
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35. The PLIIM-based system of claim 33, wherein said image forming optics have a fixed focal 
distance and a fixed focal length providing a fixed field of view. 

36. The PLIIM-based system of claim 33, wherein said image forming optics have a variable 
focal distance and a fixed focal length providing a fixed field of view. 

37. A PLIIM-based system of claim 33, wherein said image forming optics have a variable focal 
distance and a fixed focal length providing a fixed field of view. 

38. A PLIIM-based system of claim 33, wherein said image forming optics have a variable focal 
distance and a variable focal length providing a variable field of view. 

39. A PLIIM-based system of claim 33, wherein said system housing has a unitary construction. 

! 

■40, An over-the-conveyor belt package identification system embodying the PLIIM-based 
system of claim 33. 

41. A hand-supportable bar code s3nnbol reading system embodying the PLIIM-based system of 
claim 33. 

42 A planar laser illumination and imaging (PLUM) based system comprising: 

a system housing having first, second and third light transmission apertures linearly 
aligned with and optically isolated fi-om each other, and said third light transmission aperture 
being disposed between said first and second light transmission apertures; 

a linear image formation and detection module, disposed ui said system housing, and 
having a linear detection array and image forming optics with a field of view projectable through 
said third Ught transmission aperture and onto an object moving relative to said first, second, and 
third light transmission apertures during object illumination and imaging operations; 

a stationary field of view folding mirror, disposed in said system housing, for folding the 
field of view of said linear image formation and detection module in a predetermined direction 
with respect to said third light transmission aperture; 

a pair of planar laser illumination arrays (PLIAs) disposed in said system housing, each 
said planar laser illumination array including a plurality of laser diodes arranged in a linear 
manner and said planar laser illumination arrays being arranged in relation to said linear image 
formation and detection module, and producing a Gist and second planar laser illumination 
beams (PLIBs); 
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a pair of stationary planar laser beam folding mirrors disposed in said system housing, 
and arranged so as to fold the optical paths of said first and second planar laser illumination 
beams such that the planes of said first and second planar laser illumination beams are projected 
through said first and second light transmission apertures and oriented in a direction that is 
substantially coplanar with the field of view of said linear image formation and detection module 
so that the object can be simultaneously illuminated by said first and second planar laser 
illumination beams and imaged within the field of view of said linear image formation and 
detection module, 

whereby a series of linear images of said object are sequentially detected by said linear 
image formation and detection module as said object moves past said fu-st, second and third light 
transmission apertures, so that said series of linear images can be grabbed and buffered for 
subsequent use in constructing two-dimensional images of said object. 

43. The PLIIM-based system of Claim 42, which further comprises: i 

an image fi'ame grabber, disposed within said system housing, for grabbing images 
formed and detected by said linear image formation and detection module, 

an image data buffer, disposed Avitiiin said system housing, for buffering said grabbed 
image; • 
\ an image processing computer, operably connected to said image data buffer, for | 
processing said buffered image; and j 

a camera control computer, disposed within said system housing, for controlling said ! 
linear image formation and said detection module. 

44. The PLIIM-based system of claim 41, wherein said image forming optics have a fixed focal 
distance and a fixed focal length providing a fixed field of view. 

45. The PLIIM-based system of claim 41, wherein said image forming optics have a variable 
focal distance and a fixed focal length providing a fixed field of view. 

46. The PLIIM-based system of claim 41, wherein said image forming optics have a variable 
focal distance and a variable focal length providing a variable field of view. 

47. A PLIIM-based system of claim 31, wherein said system housing has a unitary construction. 

48. An over-the-conveyor belt package identification system embodying the PLIIM-based 
system of claim 41. 
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49. A hand-supportable bar code sjonbol reading system embodying the PLIIM-based system of 
claim 41. 

50. A planar laser illumination and imaging (PLUM) based system comprising: 

a system housing having first, second and third light transmission apertures linearly 
aligned with and optically isolated from each other, and said third light transmission aperture 
being disposed between said first and second light transmission apertures; 

a linear image formation and detection module disposed in said system housing and 
having a line^ detection array and image forming optics with a field of view projectable through 
said third light transmission aperture and onto an object moving relative to said first, second and 
third light transmission apertures during object illumination and imaging operations; 

a pair of planar laser illumination arrays (PLIAs) disposed in said system housing, each 
said planar laser illumination array including a plurality of laser diodes arranged together in a 
linear manner and said planar laser illumination arrays being arranged in relation to said linear 
image formation and detection modxile, and producing first and second planar laser illumination 
beams (PLIBs); and 

a pair of stationary planar laser beam folding mirrors disposed in said system housing and 
arranged so as to fold the optical paths of said first and second planar laser illumination beams 
such that the planes of the first and second stationary planar laser illumination beams are 
projected through said first and second light transmission apertures and oriented in a direction 
that is coplanar with the field of view of said linear image formation and detection module so 
that the object can be simultaneously illuminated by said planar laser illumination beams and 
imaged within said field of view of said linear image formation and detection module; 

whereby a series of linear images of said object are sequentially detected by said Unear 
image formation and detection module as said object moves past said first, second and third light 
transmission apertures, so that said series of linear images can be grabbed and buffered for 
subsequent use in constructing two-dimensional images of said object. 

51. The PLIIM-based system of Claim 50, which further comprises: 

an image frame grabber, disposed within said system, for grabbing images framed and 
detected by said image formation and detection module, 

an image data buffer, disposed within said system housing, for buffering said grabbed 

image; 

an image processing computer, operably associated therewith, for processing said 
buffered image; and 
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a camera control computer for controlling said linear image formation and said detection 
module. 

52. The PLIIM-based system of claim 50, wherein said image forming optics have a fixed focal 
distance and a fixed focal length providing a fixed field of view. 

53. The PLIIM-based system of claim 50, wherein said image forming optics have a variable 
focal distance and a fixed focal length providing a fixed field of view. 

54. The PLIIM-based system of claim 50, wherein said image forming optics have a variable 
focal distance and a variable focal length providing a variable field of view. 

55. A PLIIM-based system of claim 50, wherein said system housing has a unitary construction. 

56. An over-the-conveyor belt package identification system embodying the PLIIM-based 
system of claim 50. 

57. A hand-supportable bar code symbol reading system embodying the PLIIM-based system of 
claim 50. 

58. A planar laser illumination and imaging (PLUM) based system comprising: 

a system housing having first, second and third light transmission apertures linearly 
aligned with and optically isolated fi-om each other, and said third light transmission aperture 
being disposed between said first and second light transmission apertures; 

a linear image formation and detection module disposed in said system housing and 
having a linear detection array and image forming optics with a field of view projectable through 
said third light transmission aperture and onto an object moving relative to said first, second and 
third light transmission apertures during object illumination and imaging operations; 

a field of view (FOV) folding/sweeping mirror, disposed in said system housing, for 
folding and sweeping the field of view of said linear image formation and detection module over 
a range of predetermined directions definable with respect to said third light transmission 
aperture; 

a pair of planar laser illumination arrays (PLIAs), disposed in said system housing, each 
said planar laser illumination array including a linear array of laser diodes arranged together as a 
laser diode module, and said planar laser illumination arrays being arranged in relation to said 
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image fonnation and detection module, and producing first and second planar laser illumination 
beams (PLIBs); 

a pair of planar laser beam folding/sweeping mirrors, disposed on said system housing, 
and jointly or synchronously movable with said FOV folding/sweeping mirror, and arranged so 
as to fold and sweep the optical paths of the first and second planar laser illumination beams 
through said first and second light tr^smission apertures, respectively, so that the folded field of 
view of said linear image formation and detection module is jointly or synchronously moved 
with said first and second planar laser illumination beams in a direction that is substantially 
coplanar therewitii as said first and second plan^ laser illumination beams are swept over a 3- 
region of space so that the object can be simultaneously illuminated by said planar laser 
illumination beams and imaged within said field of view of said linear image formation and 
detection module, 

whereby a series of linear images of said object are sequentially detected by said linear 
image formation and detection module as said object moves past said first, second, and third 
light transmission apertures, so that said series of linear images can be grabbed and buffered for 
i subsequent use in constructing two-dimensional images of said object. 

59. The PLIIM-based system of claim 59, which further comprises: 

an image firame grabber, disposed within said system housing, for grabbing images j 
formed and detected by said image formation and detection module, 

an image data buffer, disposed within said system housing, for buffering said grabbed 

image; 

an image processing computer, operably associated with said image data buffer, for 
processing said buffered image; and 

a camera control computer, disposed within said system housing, for controlling said 
linear image formation and said detection module. 

60. The PLIIM-based system of claim 59, wherein said image forming optics have a fixed focal 
distance and a fixed focal length providing a fixed field of view. 

61. The PLIIM-based system of claim 59, wherein said image forming optics have a variable 
focal distance and a fixed focal length providing a fixed field of view. 

62. The PLIIM-based system of claim 59, wherein said image forming optics have a variable 
focal distance and a fixed focal length providing a fixed field of view. 



Page 17 of 20 



63. The PLIIM-based system of claim 59, wherein said image forming optics have a variable 
focal distance and a variable focal length providing a variable field of view. 

64. A PLIIM-based system of claim 59, wherein said system housing has a unitary construction. 

65. An over-the-conveyor belt package identification system embodying the PLIIM-based 
system of claim 59. 

66. A hand-supportable bar code symbol reading system embodying the PLIIM-based system of 
claim 59. 

67. A planar laser illumination and imaging (PLUM) based system comprising: 

i 

a system housing having first, second and third light transmission apertures linearly ; 
aligned with and optically isolated from each other, and said third light transmission aperture ! 
being disposed between said first and second light transmission apertures; | 

a linear image formation and detection module disposed in said system housing, and | 
lhaving a linear detection array and image forming optics with a field of view projectable through j 
said third light transmission aperture and onto an object moving relative to said first, second and 
third light transmission apertures, during object illumination and imaging operations; and 

a pair of planar laser illumination arrays (PLIAs) disposed in said system housing, each 
said planar laser array including a plurality of laser diodes arranged together, and said pair of 
planar laser illumination arrays being arranged in relation to said linear image formation and 
detection module, and for producing a first and second planar laser illumination beams (PLIBs) 
and projecting said first and second planar laser illumination beams through said first and second 
light transmission apertures and oriented, such that the plane of said planar laser illumination 
beams is coplanar with the field of view of said linear image formation and detection module so 
that the object can be simultaneously illuminated by said planar laser illumination beams and 
imaged within said field of view of said linear image formation and detection module; 

an image firame grabber, disposed in said system housing, for accessing linear images 
from said linear image formation and detection module; 

an image data buffer, disposed in said system housing, for buffering said grabbed linear 
images received fi-om said image firame grabber; and 

a camera control computer, disposed in said system housing, for controlling the operation 
of said PLIIM-based system; 
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whereby a series of linear images of the object can be grabbed and buffered for 
subsequent use in constructing two-dimensional digital images of said object as said object 
moves past said first, second and third light transmission apertures. 

69. A PLIIM-based system of claim 68, which further comprises: 

an image processing computer, operably connected to said image data buffer, for 
receiving and buffering said series of linear images so as to construct said two-dimensional 
digital images, and for carrying out image processing algorithms (e.g. bar code symbol decoding 
algorithms) and operators on said two-dimensional digital images. 

70. The PLIIM-based system of claim 68, wherein said image forming optics have a fixed focal 
distance and a fixed focal length providing a fixed field of view. 

71. The PLIIM-based system of claim 68, wherein said image forming optics have a variable j 
focal distance and a fixed focal length providing a fixed field of view. | 

72. The PLIIM-based system of claim 68, wherein said image forming optics have a variable 
focal distance and a variable focal length providing a variable field of view. 

i 

73. A PLIIM-based system of claim 68, wherein said system housing has a unitary construction. 

j 

74. An over-the-conveyor belt package identification system embodying the PLIIM-based 
system of claim 68. 

75. A hand-supportable bar code symbol reading system embodying the PLIIM-based system of 
claim 68. 
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REMARKS 



The Conimissioner is authorized to charge any fee deficiencies to Deposit Account No. 
16-1340. A duplicate of this document is enclosed herewith. 



Dated: February 1, 2002 



! 

3 
1 

CERTIFICATE OF EXPRESS MAIL UNDER 37 C.F.R. LIO 

I hereby certify that this correspondence is 
being deposited with the United States Postal Service 
on February 1, 2002 
as Express Mail (No. EL189340076US) 
in a postage prepaid envelope address to: 

Commissioner of Patents and Trademarks 
P.O. Box 2327 
Arlington, VA 22202-3512 

(altemative to the address set out in 37 C.F.R 1.1 and 37 C.F.R. 1.10; 

Emergency Address for USPTO mail due to 
November 16, 2001 suspension of "Express Mail" Service of USPS 
for mail addressed to ZIP Codes 202xx through 205xx) 

Mailer: Nancy Short 
Dated: February 1,2002 



Respectfully submitted, 




Thomas J. Perkowsla, Esq. 
Attorney for Applicants 
Reg. No. 33,134 
Thomas J. Perkowski, Esq., P.C. 
Soundview Plaza 
1266 East Main Street 
Stamford, Connecticut 06902 
203-357-1950 
ht^://www.tjpatlaw.com 



Page 20 of 20 



